Space-time transmission diversity schemes have been known to provide considerable spectral efficiency as compared to the other prevalent schemes. Space-time codes are also essential to exploit the full potential in a multiple antenna system. In this paper we propose a new blind signal detection of a user in a multiple user case where each of the user has multiple antennas. The transmission scheme employs space-time block coded symbols. The channel used for the simulations is a time varying channel based upon the classical model, which incorporates Doppler spreading, Rayleigh fading and multipath propagation with exponential delay. The blind detection scheme is based on constrained minimum output energy based detector at each of the receiver antennas.
INTRODUCTION
The motivation for research in wireless communications is due to the increased demand for data rates and also to provide more media services like video over wireless. The chief requirement is to improve the spectral efficiency for sharing the limited spectrum among different high capacity users. Current cellular standards support a low rate of 9.6 Kbps for speech and 144 Kbps for data. The major constraint in transmission through a wireless channel is the unreliable channel and the time varying multipath fading. In a multipath environment, to reduce the BER by a factor of it would be necessary to increase the power by a factor of 8 to 10 dB, unlike in a flat fading channel wherein for similar gain the power need be increased by only a factor of 1-3dB. Receive envelopes have been found to vary by as much as 30-40 dB over a fraction of wavelength due to multipath fading effects [I] ; hence some kind of diversity scheme is required to counter the multipath effects and to improve the link margin and signal reliability at the receiver. Various diversity techniques, like time-diversity, frequencydiversity and space-diversity have been proposed to enhance . In this paper we consider a multiuser environment, with each user as well as the base station equipped with multiple antennas. The detection scheme is based upon the constrained minimum output energy (CMOE formulation of [6] and [7] . Nevertheless, by exploiting some of the ideas of [6] and [7] we propose a new blind spacetime multi-user detection scheme. We validate our scheme using a time varying channel based upon the classical model, which incorporates Doppler spreading, Rayleigh fading and multipath propagation and exponential time delay, This is unlike the currently used assumption of a flat fading channel. The layout of the paper is as follows. In Section 2 we discuss the proposed blind space-time detector followed by the simulation model and results in Section 3. Our work is motivated by the recent results on blind space-time detection [SI and [9] ; nevertheless it is distinctly different.
THE BLIND SPACE TIME DETECTOR
The received vector for the mth antenna of the receiver in a multiple user multiple antenna case is given by, where A k ' S denote the amplitude of the ICth user and s k l the respective user specific signature and L are the number of different paths in a multipath environment. b k j denotes the bit of user k at antenna j for a total of N transmit antennas and /3jnkl is the respective channel, unknown at the receiver. q denotes the AWGN for the channel and o2 its variance.
We assume that there are it4 receive antennas. Let cm be a multi-user detector for the mth receive antenna, then,
where rm is the received vector at mth receive antenna, and The signal to interference and noise ratio at the output is defined as, Since the choice of xm does not affect the desired signal component at the output of the linear transformation, we can very well conclude that maximizing the SINR in equation (8) above is equivalent to choosing x m to minimize the sum of the numerator and denominator therein, since the numerator is independent of x m . This amounts to minimizing the variance of the output of the detector, namely, arg min E ( P r # ( s l ) + xm, T , " )~
(9)
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Thus we can design a blind adaptive detector that only requires the signature waveform and timing of the desired user. The above detector, similar to a minimum output energy detector, has a unique global minimum -a most desirable property for gradient descent. Note that we update the canonical detector of equation (7) depending upon the rate at which the channel is changing hence making the detector robust, with regular updates in the channel coefficients.
Suppose cm is estimated using a blind algorithm. Let cTbe the estimate of cm at the (n -l)th iteration. Now the output of the linear detector will be L-1 ~-= C ( P r ) * P y r , " + (2m)Hr," (10) 
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The gradient with respect to / 3 r is given by The adaptation of Pr along with the changing channel makes the detector robust as compared to a non-adaptive detector. The performance of proposed detector and the CMOE detector, [7] , is compared in figure (3) . For the space-time block coded (STBC) case since the transmission is with multiple antennas, the symbol decision depends upon the number of transmit antennas. For two transmit antenna case, employing coding scheme of [ 5 ] , the symbol decision is made by 
THE SIMULATION SETUP AND RESULTS
The simulation setup used is as shown in Figure (2) . The space-time coding scheme used for the simulation is the one proposed by [5] and extended by [8] for multiuser case, with S k l being the signature of the user k corresponding to symbol 1. The channel used for the simulation includes Doppler effect, Rayleigh fading and multipath fading effects with exponential delay, see [lo] . In Figure ( 2) we present a comparison between blind CMOE and the proposed blind multiuser detector for the case of single transmit and receive antenna. In this simulation, the desired user is transmitting at 6dB below the interferers. The user of interest is transmitting at 38 dB SNR, in a mobile environment with the user travelling at 36 kmph. We see from Figure (2) , that the proposed MUD performs much better than CMOE. Convergence for the proposed scheme is better, as well as BER improvement is by a factor of 40.
If one were to consider a simple Rayleigh fading channel, then the performance of the proposed detector and CMOE based detector is almost the same as depicted in Figure ( 3). thus we believe that for proper performance study it is important to consider Doppler and time delays, as borne out by the plots in Figure ( The channel is rayleigh fading with a classical doppler spectrum, which implies that the time-varying tap coefficients are zero mean complex gaussian random processes whose power spectral densities are determined by the doppler spectrum. The filter coefficients are obtained by taking the IDFT for equation 17, [lo] , and the channel implementation is a tapped delay line model with these coefficients. We next examine the performance of the proposed scheme in a multiple transmit and receive antennas scenario. We consider a total of 6 users, with the user of interest transmitting at 14dB below other users. Also the SNR for the user of interest is 30dB. Each of the users is transmitting with two antennas. We illustrate the results for the proposed blind detector with one, two and three antennas at the receiver, Figure (4) . Walsh codes of length 16 chips are used as signatures for each of the users. Typical BER achieved is It is to be noted that increasing the number of receive antennas improves the BER.
CONCLUSION
We have proposed a fast converging blind space-time multiuser detector and have presented simulation for a time varying channel. Our simulation results do illustrate the superiority of the proposed scheme.
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